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A chain shortening device 



FIELD OF THE INVENTION 

The present invention relates to a chain shortening device for 
use in connection with associated chains having oblong steel 
links, the device being of the kind defined in the preamble of 
claim 1. 

BACKGROUND OF THE INVENTION AND PRIOR ART 

There are many known chain shortening devices of similar kinds 
and designed to couple two strands (or end portions) of chains 
together or to shorten a single strand of a chain. Such 
coupling or shortening is often desirable for connecting or 
securing an object to another object or to a fixed support of 
some kind, or for lifting an object by means of a lifting 
device, such as crane,, provided with a lifting means, such as 
a lifting hook or a coupling link, e.g. a master link- 
Normally, such a lifting means is connected to two or more 
chain portions which are coupled to an object to be lifted. 
Then, it is important to shorten at least one of the chain 
portions, so that the object is properly balanced during the 
lifting operation. 

A chain shortening device of the kind referred to in the first 
paragraph, and which is designed to enable adjustment of the 
effective length of a chain portion, is known from the patent 
specification DE 42 39 482 C2 (Rud-Kettenf abrik) . This known 
device comprises a longitudinal body having the general shape 
of the letter ^'C" and having, at its arcuate end portions, two 
pocket-like configurations which merge with an associated slot 
porrtion ending in a widened portion forming an aperture. Thus, 
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there are two such apertures, located on each side of a 
transversal web joining two parallel side portions of the 
elongated body and serving to permit threading through chain 
links of a chain coupled to the shortening device so as to 
adjust the effective length of the associated chain by 
positioning selected links in each of the pocket-like 
(Configurations. The chain portion between these two such 
selected links may either form a slack chain portion of 
desired length or a straight chain portion extending at a 
small distance sideways from the central, normally vertically 
oriented body part provided with the transversal web. In this 
way, the effective length of the chain portion can be adjusted 
at w±ll. 

Hovjev^er, the structure is such^ in particular at the central 
part of the C-shaped body provided with two different 
apertures separated by the transversal web, that the chain 
port±on is trapped in the shortening device (the C-chaped 
body) . In the German patent specification, it is clearly 
stated that this is an intentional feature (^'unverlierbar" 
approximately meaning ^^not detachable"), so that the device 
will not come apart from the chain and get lost. 

OBJECT OF THE INVENTION 

The object of the present invention is to provide a shortening 
device of the kind referred to above, which permits a 
convenient adjustment of the effective length of a chain 
portion but which can be- handled separately from the chain. In 
particular, it should be possible to use the shortening device 
as a separate unit and couple it to a chain portion which is 
already connected at its ends, e.g. to a lifting means and to 
an object, respectively. 
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A further object of the invention is to provide such a 
separate shortening device, which can be attached sideways to 
a chain portion so as to be coupled thereto in a safe way with 
two selected chain links positioned in each of the pocket-like 
configurations . 

Another object is to enable an easy adjustment of the 
effective length of a chain portion coupled to the device, so 
that the adjustment can be effected conveniently by one person 
by using his two hands. This should be possible irrespective 
of the orientation of the device and the chain portion, 
whether oriented vertically or some other direction. 

SUMMARY OF THE INVENTION 

These objects are met for a chain shortening device having the 
features defined in claim 1. Thus, the slot portions of the 
chain shortening device according to the present invention 
form parts of a central, single slot extending continuously 
and longitudinally between the first and second pocket-like 
configurations, and this central, single slot has a widened 
mid portion forming a central lead-through opening, which 
includes said two apertures and which is dimensioned to permit 
threading through a loop of said associated chain with two 
parallel strands. In this way, the shortening device can be 
handled as a separate unit and be attached sideways to an 
existing associated chain for the purpose of shortening the 
effective length thereof. Also, it is easy to adjust the 
effective length by moving one of the selected links from the 
associated pocket-like configuration of the shortening device 
to the central lead-through opening and placing another link 
into position in the central lead-through opening, whereupon 
this other link can be displaced into the pocket-like 
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configuration, where it is safely coupled to the shortening 
device . 

Preferably, the central lead-through opening is elongated in 
the longitudinal direction of the elongated body. The width of 
the slot portions adjacent to the central lead-through opening 
should be only slightly wider than said material thickness d 
of the links of the associated chain, such as to prevent 
coupling to a chain consisting of links being stronger than 
those of the associated chain, and the length of the central 
lead-through opening should be such as to permit threading 
through a loop of an associated chain with the links of the 
two parallel strands of the loop being positioned next to each 
other in the longitudinal direction of the elongated body of 
the shortening devices. 

Most preferably, the central lead-through opening should be 
wider than the outer width of the links of the associated 
chain and longer than 1,5 times that width. 

In a modified embodiment according to the invention, the 

central lead-through opening has, at the mid portion of the 

elongated body, a waist portion with a reduced width so as to 
permit threading through a central part of an upright link 

forming the leading end of a loop through said waist portion 

and threading through the adjoining parallel strands through 
widear apertures on each side, of said waist portion. 

Additional advantageous features will appear from the detailed 
desciription below, and some of these features are defined in 
the -^dependent claim.s appended to this description. 
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Accordingly, the invention will be explained more fully below 
with reference to the drawings illustrating some preferred 
embodiments of the invention. 

ERISF DESCRIPTION OF THE DRAWINGS 

Figs lA and IB show a first embodiment of a shortening device 
of the invention and, in dashed lines, a portion of an 
associated chain, in a rear view (from the left in fig. IB) 
and a central sectional view , respectively; 

Figs, 2A and 2B show, in views corresponding to Figs. lA and 
IB, a second embodiment of the shortening devices- 
Figs - 3A, 3B, 3C, 3D, 3E, and 3F illustrate, in schematic side 
views, how the shortening device can be used together with an 
associate chain provided with coupling and hook means at its 
ends ; 

Figs. 4A and 4B show, in schematic perspective views, how the 
shortening device can be used together with four chain 
portions for lifting an object; 

Fig. 5 shows, in a sectional view, how a loop of an associated 
chain can be threaded through the first embodiment of • the 
shortening device; 

' Fig. 6 shows, likewise in a sectional view, the first 

embodiment of the shortening -device -being coupled -to the 

associa'cea cnam so as uo ijiiuiutsu unc clxc=oi--i.vc: xcnyun ^j- »-x*^ 
latter; 
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Fig. 7 illustrates, likewise in a sectional view, an operation 
serving to adjust the effective length of the associated chain 
coupled to the first embodiment of the shortening devic 



-ce , 



Fig. 8 shows, in a view corresponding to Fig. lA, a modified 
version of the first embodiment with alternative retainer 
members; and 

Figs. 9A and 9B illustrate, in views corresponding to figs. lA 
and IB, a third embodiment of the shortening device. 

The first embodiment of the shortening device, shown in Figs. 
lA and IB, comprises a unitary body 10 of forged steel. The 
elongated body 10 is elongated in a longitudinal direction D, 
which also forms the central longitudinal axis of an 
associated chain being coupled to the body 10. The elongated 
body 10 has the general shape of the letter "C", as seen in 
the sectional view of Fig. IB, including a vertically 
extending mid portion 11, an upper or first end portion 12 and 
a lower or second end portion 13 ("upper" and ^Uower" is only 
related to the position as shown in the drawings and not 
necessarily in use of the device). Each of the end portions 12 
and 13 has an arcuate or bent portion 12A, 13A forming the 
transition between the straight mid portion 11 and the 
likewise straight portions near the respective free ends of 
the body 10. These arcuate or bent portions 12A,13A could 
alternatively be formed at the upper and lower portions of the 
mid portion 11. In the shown embodiments, the end portions 
12,13 are directed obliquely upwardly and downwardly 
respectively, so as to diverge from each other and form a wide 
space therebetween. This wide space is .useful when handling 
the chain portion located between these end portions. 
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As will be apparent from fig. lA, the body 10 is longitudinal- 
ly divided into two parallel side parts lOA and lOB extending 
at a respective side of the longitudinal axis D and being 
mutually connected to each other at each end 12B and 13B, 
respectively (fig. IB) . The two side parts lOA and lOB form 
between themselves a central, single slot 20 extending 
longitudinally and continuously from the upper or first end 
12B to the lower or second end 13B of the body 10. 

Adjacent to the upper or first end 12B, the side parts lOA and 
lOB on each side of the slot 20 form a pocket-like 
configuration 20A with seating surfaces curved and dimensioned 
so as to support a selected link L2 and its adjoining links LI 
and L3 of an associated chain coupled to the shortening 
device. The links L1-L5 of the associated chain are oblong 
having an outer length 1 and an inner length p, an outer width 
w and a material thickness or diameter d. 

The side parts lOA and lOB, adjacent to the lower end 13B, 
form a corresponding lower or second pocket-like configuration 
20E for a selected link 16 and its adjoining links L5 and L7 . 
In figures lA and IB, the links L2 and L6 are selected to be 
positioned in first and second coupling positions in the first 
and second pocket-like positions, respectively, and the links 
L3, LA, L5 located therebetween form a straight line along the 
longitudinal axis D. As will be described below, it is 
possible to adjust the mutual coupling between the device and 
the associated chain, so that a slack chain portion will 
instead be arranged between the two pocket-like configurations 
2CA, 2CB (see fig. 6) . 

The single central, longitudinally e.xtending slot 20 includes 
first and second (upper and lower in the drawings) slot 
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portions 20C and 20D extending from the respective pocket-like 
configuration to a central, widened opening 20E. The first and 
second slot portions 20C, 20D have a width which is only 
slightly wider than the material width w of the chain links so 
as to give a convenient clearance when displacing a chain link 
along the slot portion while being oriented with its central 
plane located centrally in the slot through the longitudinal 
axis D. 

Each slot portion 20C,20D merges with the central opening 20E 
via a slightly diverging mouth portion 20C' ^ 20D' . The central 
opening 20E is elongated in the longitudinal direction D. In 
the preferred embodiment as shown, the width of the opening 
20E ±s slightly wider than the width w of the chain links and 
the length of the opening 20E is longer than this width w. 
Preferably, its length is between 1.5 and twice this width w. 
. HereSoy, a loop of the chain can be threaded through the 
opening 20E as illustrated in fig. 5. 

The side parts lOR and lOB of the elongated body 10 are 
provided with curved recesses adjacent to the central slot 20, 
as i s previously known per se in similar devices, so that the 
links adjoining a link in the slot are accommodated with their 
curv^ed end portions in these recesses while being displaced 
aloag the respective slot portion to the first and second 
pockiet-like configurations 20A and 20B, respectively. 

In tihe vicinity of each mouth portion 20C',20D' of the slot 
20, the ■ elongated body 10 is provided with retaining members 
in the form of transverse pins 30A and 308, which are guided 
in associated transverse bores 31A and 31B, respectively, in 
the side part 10b of the elongated body 10. The pins 30A and 
308 are movable between a locking position, as shown,, and a 
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retracted position (not shown) against a helical spring member 
32A and 32B, respectively. The retaining members BOA, 30B 
serve to retain a selected chain link L2, L6 in each slot 
portion 20C, 20D, so that the chain remains coupled to the 
shortening device . 

An alternative embodiment of such retaining members is shown 
in Fig. 8. Here, the elongated body 10" corresponds 
essentially to the embodiment of figs. lA and IB. The 
transverse retainer pins 30' A and 30' B are not spring-loaded 
but are held in retaining positions by means of locking pins 
32'A and 32'B. These locking pins 32'A and 32'B are inserted 
into associated bores (perpendicularly to the retaining pins) 
and are secured e.g. by friction, threads or conical clamping. 

However, the main purpose and advantage v^ith the shortening 
device of the present invention is to permit attachment of the 
shortening device, being a separate unit 10, to a chain unit 
4 0 (fig.3A) v^hich is connected at its ends to a respective 
connecting means, such as a master link 5 0 and a hook 60. The 
shortening device can thus be positioned at any convenient 
location between the ends of the chain, whereupon a loop 41 of 
the chain 40, with two parallel strands 42,43 (see figs.3B and 
fig, 5), is drawn through the central opening 20E. A selected 
link L2 is brought into the upper or first slot portion 20C 
(fig. 7) and is positioned in the upper or first pocket-like 
configuration 20A of the body 10. 

Thereupon, the operator grabs the chain links on each side of 
the shortening body 10 with his (or her) hands LH, RH (fig. 
3C) and pulls through the chain loop through the central 
opening 20E (fig. 7) until a selected link L12 is positioned 
in alignment with the lower or second slot portion 20D. This 
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lower selected link L12 is then manually displaced through the 
slot portion 20D all the way down to the lower or second 
•pocket-like configuration 20B. The final, coupled position of 
the chain 40 with a slack chain portion 45 is shown in figs. 
3D and 6, In this position, the retainer pins 30A, SOB (fig. 
l.A) are inserted into their locking positions to secure a safe 
coupling of the shortening device 10 to the chain unit 40. Of 
course, the length of the slack chain portion 45 can be chosen 
at will so that the effective length of the chain unit 40 
obtains a desired length. 

The orientation of the chain unit 4 0 is not important- In fig. 
3F, the assembly of fig. 3D is shown upside down with the hook 
60 at: the top and the master link 50 at the bottom. 

It w±ll be apparent that the chain unit 4 0 can be adjusted to 
any desired effective length, by an operation similar to the 
one illustrated in figs. 33, 3C and 3D. This also includes the 
possibility of letting the chain unit 40 form a totally 
straight line, as shown in fig. 3E and corresponding to the 
configuration illustrated in figs. lA and IB. 

The elongated body 10 should be dimensioned not only to 
conform to the material thickness d and outer width w of each 
chain link LI, L2 , etc. but also to the inner length p of each 
chain link of the associated chain, so that an odd number of 
links (e.g. the links L3, L4 and L5) can be positioned along a 
stra ight line D between the first and second pocket-like 
configurations acconmiodating the selected links L2,L6. 
Pref erably, the length L between the seating surfaces A and B 
f aci ng each other at the longitudinal axis D should be 
appr oximately: 
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L = n X p + q 

where 

n is an odd integer > 0 

p is the inner length of each chain link, 
5 0 < q < 3.5d, and 

d is the material thickness of each chain link. 



Preferably, the distance q = 2. 2d as shown in figs. lA and IB. 
However, the distance q could be slightly longer, up to 3d, or 

10 shorter than shown down to 2d. With such dimensional limits of 
the shortening device, it is possible to let the chain links 
take the full load without transferring any part of the load 
to the shortening device when the chain is arranged as a 
straight chain portion along the longitudinal axis D while 

15 still being coupled to the shortening device (as shown in 
figs.lA, IB and 3E. Furthermore, the limit g = 2d is a 
necessity for n = 1. Hereby, it is possible to use the chain 
to its full strength (although only at full length) without 
having to detach the shortening device from the chain. 



20 



30 



Figs. 4A and 4B illustrate how the chain shortening device 10 
can be used when lifting a box-like object O by means of four 
chain portions CI, C2, C3 and C4 connected at the top to a 
master link 50 and at the bottom to four corners of the object 
5 O. Two of the chain portions, CI and C2, are provided with 
chain shortening devices. By adjusting the effective lengths 
of these chain portions, it is possible to balance the 
orientation of the object, even if the corner points are 
locsted differently for different objects, as illustrated in 
figs. 4A and 43. In case, there are only two or three chain 
portions connected to a master link 50, it is generally 
sufficient to adjust the length of only one chain portion, in 
particular by means of the attachable and detachable chain 
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shortening device according to the invention. It is possible 
to attach one or more chain shortening devices without 
detaching the chain portions from the master link or from the 
load - 

A second embodiment of the chain shortening device is shown in 
figs. 2A and 2B- The elongated body 10' is shorter and has no 
retainer members. Its length between the opposite seating 
surfaces A and B is slightly longer to one link (n = 1 in the 
above formula). Also, the central lead-through opening 20E' is 
somewhat shorter as compared to figs. lA and IB. Otherwise, 
this embodiment is substantially like the first embodiment. 

Of course, it is also possible to have a longer body 10 than 
the first embodiment of figs, lA and IB. This first embodiment 
is very advantageous in terms of strength, relative low weight 
and easy manual handling. In this respect, it should be noted 
that the overall weight and strength is improved by the 
diverging free end portions as compared to an embodiment as 
disclosed in the above-mentioned German patent specification 
(with mutually parallel free end portions of the body) . 

A third embodiment of the chain shorten ing^"clevice is shown in 
figs - 9A and 9B. Here, the elongated lead-through opening 
20' ''E is provided with a waist portion 22 located in the mid 
portion of the elongated body 10'''. The waist portion 22 has 
a reduced width w" ' which is smaller than the outer width w 
of the associated chain links. In this way, two apertures 
20'' 'F and 20' ''G are formed on each side of the waist portion 
22, these two apertures 20' ''F, 20' ''G communicating with each 
other. Such an embodiment works very well. An end link LO of a 
loop 41 of a chain can be threaded through the opening 20' ''E 
in upright position. Thereupon, the parallel strands 42,43 of 
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the loop 41 can- be pulled through the respective apertures 
20' "F, 20" ^G. Because of the shape of the opening 20" 'E, 
the two strands 42,43 are guided smoothly in the respective 
aperture 20" 'F, 20" 'G and prevents the strands from being 
twisted. 
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CLAIMS 

1. A chain shortening device for shortening an associated 

chain consisting of oblong links having a material thickness 
«. 

d, an outer width w and an outer length 1 which is longer than 
said outer width w, said chain shortening device comprising: 

a unitary elongated body (10) shaped generally like the 
letter "'C" with first and second slot portions (20C,20D) 
located at the free end portions of the ^^C, 

each of said slot portions including a first and a second 
pocket-like configuration (20A, 20B) , respectively, for 
positioning selected links (L2,L6) of said associated chain 
in a first and a second coupling position, respectively, and ' 

each of said first and second slot portions having, 
adjacent to said pocket-like configuration, a width which is 
wideir th'an the material thickness d of said chain links but 
narrower than the outer width w of said chain links, and 
adj accent to a mid portion of said elongated body, a widened 
slot portion defining an aperture^ which is wide enough to 
permi,t threading said associated chain through said aperture, 

scD that, upon coupling said associated chain to the 
shortening device with two selected links located in said 
first: and second coupling positions, respectively, the chain 
links located between the two selected links will form either 
a stizraight chain portion, extending at the side of said mid 
PO^ti.on of the elongated, generally C-shaped body, or a longer 
slacl-c chain portion enabling the effective shortening of said 
assoc::iated chain, 
characterised in that 

s^id slot portions form parts of a central, single slot 
(20) extending continuously and longitudinally between said 
-^^^'^ a^xd second pocket-like configurations (20A,20B), and 

s^id central, single slot has a widened mid portion 
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forming a central lead-through opening (20E) , which includes 
said two apertures and which is dimensioned to permit 
threading through a loop (41) of said associated chain with 
two parallel strands (42,43), 

- whereby the shortening device can be handled as a separate 
unit and be attached sideways to an existing, associated chain 
for the purpose of shortening the effective length thereof. 

2. A chain shortening device as defined in claim 1, wherein 
said central lead-through opening (20E) is elongated in the 
longitudinal direction (D) of said elongated body (10) . 



3. A chain shortening device as defined in claim 2, wherein 
the width of the slot portions (20C,20D) adjacent to the 

15 central lead-through opening (20E) is only slightly wider than 
said material thickness d of the links of the associated 
chain, so as to prevent coupling of the shortening device to a 
chain consisting of links being stronger than those of the 
associated chain, and the length of central lead-through 

20 opening (20E) is such as to permit threading through a loop 

(41) of an associated chain with the links of the two parallel 
strands (42,43) of the loop being positioned next to each 
other in the longitudinal direction (D) of the elongated body 
(10). 



4. A chain shortening device as defined in claim 3, wherein 
said central lead-through opening (20E) is wider than said 
outer width w of the links of said associated chain and longer 
then 1.5 times that width w. 

5. A chain shortening device as defined in claim 1, wherein 
said central lead-through opening has, at said mid portion of 
said elongated body (10), a waist portion with a reduced 



wo 2004/087553 



PCT/SE2004/000255 



16 

vjidth, which is less than the outer width w of said chain 
links but greater than the material thickness d of said chain 
links, said -waist defining said two apertures on opposite 
sides thereof so as to permit threading through a central 
portion of an upright link forming the leading end of -said 
loop (41) of said chain through said waist portion and 
threading through the adjoining parallel strands (42,43) 
through said two apertures. 

6. A chain shortening device as defined in claim 5, wherein 
each of said apertures are wider than said outer widfh w of 
said chain links but shorter, in the longitudinal direction of 
said elongated body (19), than said outer width w. 

7 . A chain shortening device as defined in any one of the 
preceding claims, wherein retainer members (30A, SOB) are 
located in each of said first and second slot portions 
(20C^20D) so as to selectively retain said first and second 
selected links (L2,L6) adjacent to said first and second 
coupling positions. 

8 . A chain shortening device as defined in any one of the 
preceding claims, wherein said free end portions of said 
elongated body (10) are directed obliquely away from each 
othe r . 

9. chain shortening device as defined in any one of the 
precreding claims, wherein seating surfaces (A and B) , which 
forirx parts of said pocket-like configurations and face towards 
eacl>. other, are located at a mutual distance L from each 
oth&r, said distance L being 
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where 

n is an odd integer > 0 

p is the inner length of each chain link of the 

associated chain, 
0 < q < 3.5 d 

d is the material thickness of each chain link. 

10. A chain shortening device as defined in claim 10, wherein 
2d < q < 3d. 
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Fig. 4 B 
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Fig. 5 
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Fig. 6 
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